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ft « * * * 



■ 3. 1 2 m&W<£/aifc0flfc, £#«E£^&ifcMte* (A1-A2- 

A3-A4) CA1'-A2'-A3'-A4') US ( A1-A2-A3-A4 ) ( Al'-A2'-A3'-A4') (Al*-A2*- 

A3 w -A4") mm<t^m* 

4. ««tt«|S$ 3 m^^-mmSSk, &&m&¥ffi1&mhU Al\ Al";fcLysii& 
Arg^ftj— ft. 

5. 3 XmE&TBmttl A2 s A2\ A2"*j Gly. 
Ala. V&U Leu> lie §B Phe *fi<J— ft- 

6. WLWitiimM3t 3 J^N-d-AAVIfc, gME^fr&ltt A3 , A3\ A3"^j Gly> 
Ala. Val> Leu. lie §K Phe "fftj— ft. 

7. tg^^^ij^^ 3 J?f%Kl*jAtt*tt, Bttfltfc'f 0f*fcf» A4, A4\ A4"*7 Lys « 
Arg 6t» — ft. 

8. TOfc*!)^ 3 jtftttt'&J&tttftt, ^«ft^JJfifeWtt'fr«f*ii+ (A1-A2- 

A3-A4) &}&&mmmmn+m,mm. 

6, 7ft:«C36BftALysSKArg+W— 

10. 8 jffi£tt-£/ftft*lfc, £#fiE£^#r*£itt 11 -f^M*^ 2 ft 
m,mm$l Trp S& Phe ^w-ft. 

11. ***^5*8J?fa*«l^«rtl[lk, £#fc£^&lttll^&*6g*JM, 5, 
8, 9, 10, 11 &*UIB&3f LeiK He, Ala. Val ^Gly *pffy— ft. 

i3. umm#. i m^/attSfjttwuw^jfe. 
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17. &mm& 1 m 2 m^m^mskmrnm, &&mE*ffimmm£M&feft$- 



« m * 



IKiliA. 2000-7000D Hft&¥j&mitt*km¥MmM&m, in. 

&fatow%m&mi&%£®&j!i^£®&&m®*tomiT&mo m&%±, &&&& 

U^JftttftttfllfttftfilME. ^m^E^MW^zK^^T, dW+tta-«ttiJK^3tjMI 

M & SB ^ ( Nakajima Y. etal. , J. Biol. Chera, 262: 1665-1669; Zasloff M. 

Nature, 2002, 415:389-395). m&mX&®M&miMft?**-mMi&1fam&l$gtik* 

$]E&ft&&Wttt\km&W&W&foMm&1h&&. (Broth W. B. etal. , Antimicrobial 
AgentsChemotherapy, 2001, 45: 1894-1895 ;HongS. Y. etal. , Peptides, 2001, 22: 1669- 
1674). 

*%iwwR--&itmmmjsk, fkmt^mmtmnm> *m&ffimmm±vtfrb 
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Arg Phe Arg Leu Val Arg Arg He Val Leu Ala ( A1-A2-A3-A4) ( Al '-A2'-A3'-A4' ) 

Arg Phe Arg Leu Val Arg Arg lie Val Leu Ala ( AI-A2-A3-A4) (Al '-A2'-A3'-A4') (Ar-A2 M -A3 M «A4") 

Arg Phe Lys Leu Val Arg Arg He Val Leu Ala ( A1-A2-A3-A4) ( Al '-A2'-A3'-A4') 

Arg Phe Lys Leu Val Arg Arg He Val Leu Ala ( A1-A2-A3-A4) (Al'-A2'-A3'-A4 # ) ( Al M -A2"-A3 M -A4" ) 

Arg Phe Lys Leu Val Lys Arg lie Val Leu Ala (A1-A2-A3-A4) (Al'-A2'-A3'-A4') 

Arg Phe Lys Leu Val Lys Arg He Val Leu Ala (A1-A2-A3-A4) ( Al'~A2'-A3'-A4') (A1 ,, .A2»-A3"-A4 B ) 

Arg Phe Lys Leu Val Lys Lys He Val Leu Ala (A1-A2-A3-A4) ( Al '-A2'-A3'-A4') 

Arg Phe Lys Leu Val Lys Lys lie Val Leu Ala (A1-A2-A3-A4) (Al'-A2'-A3'-A4') (A1"-A2 M -A3 M -A4 W ) 

Lys Phe Lys Leu Val Lys Lys lie Val Leu Ala < A1-A2-A3-A4) (Al'-A2'-A3'-A4') 

Lys Phe Lys Lsu Val Lys Lys He Val Leu Ala ( A1-A2-A3-A4) (Al '-A2'-A3'-A4') < A1 M -A2"-A3"-A4") 

Arg Phe Arg Leu Phe Arg Arg He Leu Val Gly (A1-A2-A3-A4) (Al'-A2'-A3'-A4') 

Arg Phe Arg Leu Phe Arg Arg He Leu Val Gly (A1-A2-A3-A4) ( Al'-A2'-A3'-A4'> (Ar-A2 ,, -A3 ,, .A4 H ) 

Arg Phe Lys Leu Phe Arg Arg He Leu Val Gly ( A1-A2-A3-A4) (Al '-A2'-A3'-A4') 

Arg Phe Lys Leu Phe Arg Arg lie Leu Val Gly (A1-A2-A3-A4) ( Al'-A2'-A3'-A4') ( Al M -A2'VA3"-A4 W ) 

Arg Phe Lys Leu Phe Lys Arg He Leu Val Gly (A1-A2-A3-A4) (Al'-A2'-A3'-A4') 

Arg Phe Lys Leu Phe Lys Arg He Leu Val Gly (A1-A2-A3-A4) (Al'-A2'-A3'-A4') ( Al M -A2 M -A3 tt -A4" ) 

Arg Phe Lys Leu Phe Lys Lys He Leu Val Gly ( A1-A2-A3-A4) ( Al '-A2'-A3'-A4') 

Arg Phe Lys Leu Phe Lys Lys He Leu Val Gly (A1-A2-A3-A4) (Al'-A2'-A3'-A4') (Ar , .A2"-A3"-A4 M > 

Lys Phe Lys Leu Phe Lys Lys lie Leu Val Gly (A1-A2-A3-A4) (Al'-A2'-A3'-A4') 

Lys Phe Lys Leu Phe Lys Lys He Leu Val Gly (AI-A2-A3-A4) (Al'-A2'-A3'-A40 ( Al "-A2"-A3"-A4 M ) 

Arg Phe Arg Gly Val Arg Arg He Leu Val Gly (A1-A2-A3-A4) (Al'-A2'-A3'-A4') 

Arg Phe Arg Gly Val Arg Arg He Leu Val Gly (A1-A2-A3-A4) (Al'-A2'-A3'-A4') (A1"-A2 M -A3 H -A4 M ) 

Arg Phe Arg Gly Val Lys Arg He Leu Val Gly (A1-A2-A3-A4) (Al'-A2'-A3'-A4') 

Arg Phe Arg Gly Val Lys Arg He Leu Val Gly (A1-A2-A3-A4) (Al'-A2'-A3'-A4') (AP-A2 M -A3"-A4 n ) 

Arg Phe Arg Gly Val Lys Lys lie Leu Val Gly (A1-A2-A3-A4) (A1'~A2'-A3'-A4') 

Arg Phe Arg Gly Val Lys Lys He Leu Val Gly (AI-A2-A3-A4) (Al'-A2'-A3'-A4') (Ar , -A2 ,, -A3 ,, -A4") 

Lys Phe Arg Gly Val Lys Lys He Leu Val Gly (A1-A2-A3-A4) ( Al '-A2'-A3'-A4') 

Lys Phe Arg Gly Val Lys Lys He Leu Val Gly (A1-A2-A3-A4) ( Al '-A2'-A3'-A4') (Ar , -A2"-A3"-A4 M ) 

Arg Tip Arg He Gly Arg Arg He Val Leu Ala (A1-A2-A3-A4) (Al '-A2'-A3'-A4') 

Arg Trp Arg He Gly Arg Arg He Val Leu Ala (A1-A2-A3-A4) (Ar-A2'-A3'-A4') (Ar^'-AS'-A^') 

Arg Trp Arg He Gly Lys Lys He Val Leu Ala (A1-A2-A3-A4) (Al'-A2'-A3'-A4') 

Arg Trp Arg He Gly Lys Lys He Val Leu Ala (A1-A2-A3-A4) (Al'-A2'-A3'-A4') (Ar , -A2 M -A3 l, -A4 M ) 

Lys Trp Arg He Gly Lys Lys lie- Val Leu Ala (A1-A2-A3-A4) (Al '-A2'-A3'-A4') 

Lys TVp Arg He Gly Lys Lys lie Val Leu Ala (A1-A2-A3-A4) (Al'-A2'-A3'-A4') ( Al "-A2"-A3 M - A4 M ) 

Lys Trp Lys lie Gly Lys Lys He Val Leu Ala ( AI-A2-A3-A4) ( Al '-A2'-A3'-A4') 

Lys Trp Lys He Gly Lys Lys He Val Leu Ala (A1-A2-A3-A4) (Al'-A2'-A3'-A4') (Al ,, -A2 ,, -A3 ,, -A4 ,, > 

Arg Trp Arg Leu Phe Arg Arg He Gly He Gly (A1-A2-A3-A4) (Al'-A2'-A3'-A4') 

Arg Trp Arg Leu Phe Arg Arg He Gly He Gly (A1-A2-A3-A4) (Al'-A2'-A3'-A4') (A1 M -A2"-A3 tt -A4 M ) 

Arg Trp Arg Leu Phe Lys Arg He Gly He Gly (A1-A2-A3-A4) (Al'-A2'-A3'-A4') 

Arg Trp Arg Leu Phe Lys Arg He Gly He Gly ( AI-A2-A3-A4) ( Al '-A2'-A3'-A4') ( A1"-A2 M -A3"-A4") 
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AigTrp ArgLeuPheLysLysIleGIylleGly (A1-A2-A3-A4) CA1'-A2'-A3'-A4') 

ArgTrp Arg Leu Phe Lys Lys lie Gly Ue Gly (A1-A2-A3-A4) CA1'-A2*-A3'-A4'> CAr-A2 H -A3"-A4 n ) 

Arg Trp Lys Leu Phe Lys Lys He Gly He Gly (A1-A2-A3-A4) (Al'-A2*-A3'-A4') 

ArgTrp Lys Leu Phe Lys Lys He Gly lie Gly (A1-A2-A3-A4) (Al'-A2'-A3'-A4') <A1"-A2"-A3"-A4") 

Lys Trp Lys Leu Phe Lys Lys He Gly lie Gly (A1-A2-A3-A4) (Al -A2'-A3'-A4') 

Lys Trp Lys Leu Phe Lys Lys He Gly lie Gly (A1-A2-A3-A4) (Al'-A2'-A3'-A4') (Ar'-A2"-A3".A4") 

Arg Phe Arg Val He Arg Arg He Leu Val Gly CA1-A2-A3-A4) (Al'-A2'-A3'-A4') 

Arg Phe Arg Val He Arg Arg lie Leu Val Gly (AI-A2-A3-A4) CA1'-A2-A3'-A4') <Ar-A2 B -A3"-A4") 

Arg Phe Arg Val lie Arg Lys He Leu Val Gly (A1-A2-A3-A4) (Ar-A2'-A3'-A4'> 

Arg Phe Arg Val lie Arg Lys He Leu Val Gly (A1-A2-A3-A4) (Al'-A2'-A3'-A4') <A1"-A2"-A3"-A4") 

Arg Phe Arg Val He Lys Lys He leu Val Gly (A1-A2-A3-A4) (Al'-A2 *-A3'-A4') 

ArgPheArg Val He Lys Lys He Leu Val Gly (A1-A2-A3-A4) <Ar-A2'-A3'-A4') (Al"-A2"-A3"-A4") 

Lys Phe Lys Val He Lys Lys He Leu Val Gly (A1-A2-A3-A4) (Al'-A2'-A3'-A4*) 

Lys Phe Lys Val lie Lys Lys He Leu Val Gly (A1-A2-A3-A4) (Ar-A2'-A3'-A4*) (Ar-A2"-A3 M -A4'0 

(A1-A2-A3-A4) ( Al'-A2'-A3'-A4' ) ( A1-A2-A3-A4 ) ( Al'-A2'-A3'-A4') (Al*- 
A2"-A3"-A4") frW%$mttiftW1fy»>£*&m. Al, Al', Al w & Lys J& Arg 

— ft, . A2, A2', A2"3jGly, Ala, Val. Leu, He & Phe *PM— Sf+,. A3, A3', A3"3j 
Gly, Ala, Val, Leu, He Phe *P&}—ft, A4, A4', A4"^j Lys Arg ^tfj— 3ft. 
(A1-A2-A3-A4) KftMSttW 11 H 1^^*31 I, 3, 6, 7 #fCS 

-n, liftisttii 5, a, 9, .10, nummm^mm^ &&mm^ mmm> 

^flM^^W Pioneer ^Jft*«««#-ffl^tt. &«*5Wfc. T®W*iJ#WAW 
TWWBWWtt GK-1 , GK-2 ^ GK-3 tttf ftft*3W^ff ft& 
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GK-1: 

Lys Trp Lys Leu Phe Lys Lys lie Gly lie Gly Arg Leu Leu Lys Arg Gly Leu Arg 

Lys Leu Leu Lys 

GK-2: 

Lys Trp Lys Leu Phe Lys Lys He Gly lie Gly Arg Leu Leu Arg Arg Leu Leu Arg 

Arg Leu Leu Arg 

GK-3: 

Arg Trp Arg Leu Phe Lys Arg He Gly He Gly Arg Leu Leu Lys Arg Gly Leu Arg 

*|J/B 96 1lUtefam£tik&}&m%ft (In Yup Park etc ; FEBS Letters; 
437(1998)258-262) mR&^jfttt^&ttttllfc buforin H.cecropin Al %tff 



mf^ih»iK^n^mm^mm&mm^m*9^ 4. om g /k g mm*mm ioo%m& 

tt±3^^IJ«!l# GK-l, GK-2 *u GK-3, ftR<M&|£- cecropin Al *D buforin KftftM 

cecropin Al £K]J?j!j (#JSL Morishiraa, I. , etc, Comp. Biochem. Physiol., 1990, 

B 95 (3), 551-554): 

Arg Trp Lys Leu Phe Lys Lys lie Glu Lys Val Gly Arg Asn Val Arg Asp Gly 
Leu lie Lys Ala Gly Pro Ala He Ala Val He Gly Gin Ala Lys Ser Leu 
buforin II ftj^jij (#JJL Park, C. B. , Biochem. Biophys. Res. Commun. 1996,218 

(1), 408-413 ) 

Thr Arg Ser Ser Arg Ala Gly Leu Gin Phe Pro Val Gly Arg Val His Arg Leu 
Leu Arg Lys 

*&*«3RfflBffl<fc^£7». mm x m%mmmm^%m / ^& i m Pioneer 
&i&ify&&t&&m%imm tfa mwis, m mfomfo&&m. 

U $m%mU& ( W$»J& 0. lmmol ftft GK-2 #09) 

n&m gk-2 ^xm\\% 

N- Lys Trp Lys Leu Phe Lys Lys He Gly He Gly Arg Leu Leu Arg Arg Leu Leu 
Arg Arg Leu Leu Arg -C 

c mm n m&'tmr, &£i&&mmu iT5fe»* o. immol m^rm- 
^ummv Ar g km m^mmmm*M%w*m\ wa 2om&-w*w 



cdcc), jsa&e#=tt (HOBt) /-wnmz^mm cdipea) , mmmmm 

MmM4M&m C*#*ft^«JB. Pioneer ^fk^^M^^ . 

^TfiJSZMWWII. JJBA B SUftt* (88%=*CZiK,5%^», 5%tK, 2%h#^s 

MSi&2/iMit, , ^aim^jnA 10 mfafammfrftfozm, 4000 # 

flfc*£3;# 80%ZaftB<J 0. 1% =|RZ.K)» ftftftftl*. 

it#$BT: (1) 734.8X4=2939.2, 2939.2-4=2935.2 

(2) 979. 1X3=2937. 3, 2937. 3-3=2934. 3 

(3) 1468X2=2936, 2936-2=2934 

i+^tB gk-2 ffyft?m% 2934 0 ^skm^mmmm^^ 2932.74. vEwm&t&& 

JaBJI* GK-1 m GK-3, ^&$tf|Jft cecropin Al *fl buforin II «T [iJL^ffi^W GK-2 

ffi*ttftffl«-3r&ftl4-. 

1i[ftm+i?}&t$>mW,m%m GK-1 S@ , &£j£l£i'J pGEX-4Tl mW±Cm g Amersham 
Pharmcia Biotech <&i=r|), *RM^4fe^:JB#FW JM109, ^ IPTG &^Wk GST-GK-1 

&»>J*^ltt ATP, IPTG, T 4 ^Xtt^mt^ T 4 DNA Klenow S|> iM 

&fiwmk&&mwjrwa% biolab a^a, t«j^!Hi»Bc^ij^±^x^fri^ ( a, 

*JR«WK*±»feX^%XStt*K4S-WI«^^^- ^JflLttlJtti^JftlW^ SIGMA 
DNA PCR r*s HI?, A«tttfeti±*^ >taiHH&, 



%m*ffiftmm%to®mT&ttmmvtmimtoi gk-i mm® dna ^j, a^nT. 

GK-1 mm&i 5' I & BamHI(GGATCC), £ 3' ^iP±^ih^5i ; ?(TAG). 
J^»W5t*HW-fefl[* 78bp„ 

sia dna GimmmittfMML&mtm. tr^/a pcr ^ijejgsH^r*. 

— Xt^lltoi 5' -CCTAGGTTTACCT-3 ' #13' -CCGCCTGCTGAA-5 ' . PCR EMiM&nTi 94X3, 30 
45X3, 45 #, 72X3, 30 # 5 30 >M|3Ef. PCR &&Jg&i£)f HjfN£ft Klenow g| 

^h^F^ffl BamHI Rft, TO#fijlT^&#Jj3£0l&Jg («AK|Bl«Cjt^#J|R^Alft^ift9i) 
if PGEX-4T1 BamHI ft Smal ttWMV}Km7mj3&it*®ftm JM109, 

a Smal SH2J3£J£, Wife. IPTG W^ife GST-GK-1 jH<^§^^ 

gst m*m*{Ufcmmwmmnmtimik gk-i , M4^Mt»M«Mtt9i - 

GK-l®e^!j: 

Lys Trp Lys Leu Phe Lys Lys He Gly He Gly Arg Leu Leu Lys Arg Gly Leu Arg 
Lys Leu Leu Lys 

^^GK-1 fttt&ft&U, 

GGATCCAAATGGAAACTGTTTAAAAAAATTGGCATTGGCCGCCTGCTGAA 
ACGCGGCCTGCGCAAGCTGCTGAAATAG 

ATP, iptg, Tt&mvmmm* t^s**. Kienow@i> m\ 

ttrtttM$4#£ll£$*$* biolab anij^ft, WttgiifttWBI^i^flfel^^^ft, 
SS^^KAi^^X^XS^lR^PB^Tg^. ^IIJiWHftftfeJfc? sigma 

«Tf-£7&S8l8tttffl*to GK-1 i£i± BamHI BttZJii&flg GST ft DNA #?iJ5£g, 

B&3£3£i££lJM*fc pBluescriptSKII (ji^g^H Stratagene ^, 2^4fc^#0 

DH5ac m u mL±^m^m^^, mmmm^mm^mnjEmB , sm&^dsi, 

Xhol MWjam&m PPIC9 &#(j%&§|g| Invitrogen 4 1 , J§*Hfc¥ft#WI* 

KM71 (Jigjg £g Invitrogen ^B^#£&Bteg& GST-GK-1. 

DNA »|fc, PCR ri#> MR* ]ft*fc|*ftfc£tf * >tgm«&> 5£&^# 



km7i m^&mftmmwM bmgy &$m+. f?&m$m&m&m& gst-gk-i mm^m 

BMMY , #H 24 '>Rt4Mll¥B£&ttft3r 1%. 

^««MSMtF^tt^<at9ilbj^i:«tt GK-l & GST #J DNA fltfll, ^iPT. 
GK-l mm&3 5' flBIA»«Hfc/S BamHI (GGATCC), £ 3' »±^±^$i^ 
(TAG) X EcoRI IWHfcjfc (GAATCC), M»Wft»HW-fefi* 84bp. GK-l SB 

«Ta»«M9 GST W DNA jm I^Bt«GSTMDNA^«i5' MSiPT-^ Xhol 

GK-l ^Bg>mittfiiiJ&: fflfct DNA GK-l 
PCR^XtlSHa^frid. T&if-*t§l^5' CCTAGGTTTACCT3' *P 5' AAGTCGTCCGCC 3 ' . 
PCR&J$t&#$BT: 94 °C, 30 45 e C, 45 # ; 72 "C, 30 ft, &&35>NiiF. 

5' -CTCGAGATGTCCCCTATACTAGGTT-3 ' 
5' - CAGTGCTACGCCGGCGAG -3' 

m^±^mrm pGEx-AnmWo pcr &m&ft am 94-c, 30 # ; 45-c, 45 

72*C, 60%!?, jgJ&30>MlSiF. 

r«IM-gk-^j!R«W^»i ft GK-l ft PCR Klenow BamHI *P 

EcoRI RHO, H^J>t^f^J±S!l^[Hl^jS (§«J^lHl^^#Mi^^^^Bj) -5^59 GST 
ft DNA rJ*#7U W BamHI ft Xhol pBluescriptSKII ft Xhol ft EcoRI 

mviM&ftstxm. m&FVa&ikxmftm w^, &&m, warn 

feB, fe&wfmiEfo. $mm%LgL xhoi m ecori mwrnto'^ftWi, 

^ ppic9 ft xhoi ft ecori mmm^m^ikm^L ppic9- gs t- g ki, m^-xm^m 

^gIff§llittf$jlSftf. (Clare JJ.etc, 

Gene, 1991, 105: 205-212) KM71 ^Ifi, Sad JMtttt&g 

ita»*ttpPIC9-g8t-iklft%»ifc4?A«»«IJIi. *«fftW*#A 1.5KV, 22.5uFo 

&k#ikttnwmi&»tt ypd ¥«, 3o-c^#m^, ii5is*iiitt^gawPBtti£ 

mfrGW*mfl**& GST-GK-l Ht^S^. S&^Sfcffl GST 
JliUlttlJ £ft Slfttf ft GK-l , ^«^#^^J±^^BJ „ 
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GST-GK-l^SS)??iJ : 

Leu Glu Met Ser Pro He Leu Gly Tyr Trp Lys He Lys Gly Leu Val Gin Pro Thr Arg Leu Leu Leu 
Glu Tyr Leu Glu Glu Lys Tyr Glu Glu His Leu Tyr Glu Arg Asp Glu Gly Asp Lys Trp Arg Asn Lys 
Lys Phe Glu Leu Gly Leu Glu Phe Pro Asn Leu Pro Tyr Tyr He Asp Gly Asp Val Lys Leu The Gin 
Ser Met Ala He He Arg Tyr He Ala Asp Lys His Asn Met Leu Gly Gly Cys Pro Lys Glu Arg Ala 
Glu lie Ser Met Leu Glu Gly Ala Val Leu Asp He Arg Tyr Gly Val Ser Arg He Ala Tyr Ser Lys 
Asp Phe Glu The Leu Lys Val Asp Phe Leu Ser Lys Leu Pro Glu Met Leu Lys Met Phe Glu Asp Arg 
Leu Cys His Lys The Tyr Leu Asn Gly Asp His Val The His Pro Asp Phe Met Leu Tyr Asp Ala Leu 
Asp Val Val Leu Tyr Met Asp Pro Met Cys Leu Asp Ala Phe Pro Lys Leu Val Cys Phe Lys Lys Arg 
lie Glu Ala He Pro Gin lie Asp Lys Tyr Leu Lys Ser Ser Lys Tyr He Ala Trp Pro Leu Gin Gly 
Trp Gin Ala The Phe Gly Gly Gly Asp His Pro Pro Lys Ser Asp Leu Val Pro Arg Gly Ser Lys Trp 
Lys Leu Phe Lys Lys He Gly He Gly Arg Leu Leu Lys Arg Gly Leu Arg Lys Leu Leu Lys 

GST-GK-lW^TU: 

TTAGAMTGTCTCCTATTTTAGGTTATTGGAAAATTAMGGTTTAGTTCAACCTACTCG 

TATGAAGAACAmATATGAACGTGATGMGGTGATAMTGGCGTM^ 

TATTATATTGATGGTGATGTTMATTMCTCMTCTATGGCTATTA 

CCTAMGM(XJTGCTGAMTHCTATGnAGMGGTGCTGrrTrAGATAnCX)TTA 

TTTGMACTTTAAMGTTGATTTTTTATCTAMTT^^ 

MTGGTGATCATGTTACTCATCXn'GATTTTATGTC^ 

TTTCCTMATTAGTTTGTTTTAAAAAACGTATTGAAGCT 

C(TnACMGGTTGGCAAGCTACTTTTGGTGGTGGTGATC 

TTTMAAMATrGGTATTGGTCGTHATTAAMCGTGGTTTACGTAAATTATTAAAATGAGAATTT 

cecropinAl ^Pbuforin llftftttm, mm*%W*ft%mMtf}E.&im%k GK-1, GK-2 
*Q GK-3 ift^arS'Hfeo 

»«T«[ffiW*jg* 10 4 -10 5 CFU/ml, Sf45?Ll00ulSf«[g^r-? 1 96?L*R+. #£Jft&- 
£tk#iJ##J§, mi*m\ 10ul, & 96 ?L$1T 37°C$#jM, i^tH0D 8M H 

(In Yup Park etc ; FEBS Letters; 437(1998)258-262). ^j^^jAl^l. 
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ttim&tomi&tiitk&im (od 620 ) ^jntm&mmmtoik&tiimtottitiLtt 
mttfamnikitLBtw%m*iton#L& cm^nm^m <mic> fex%&wmmm*k 

ft#45& 







cecropin Al 


buforin II 


GK-1 


GK-2 


GK-3 


* 


£H&1B^5£ft CMCC26003 


16 


4 


0.4 


0.2 


0.5 




flMMfft DB430 


12 


6 


4 


4 


5 


ft 


ffi/hjSffBffUl CMCC63202 




6 


0.5 


1 


0 R 


BR 

tt 


SttflWftS 1.634 


50 


8 


1.0 


0.8 


1.2 


ft 


W*tt*3*ft CMCC28001 


30 


8 


2 


4 


3 




:fcJRfFft ATCC8099 


20 


16 


1 


0.5 


1.6 


ft 


»jfe3£«teftft CMCC46117 


16 


20 


2 


0.8 


2 


m 
tt 


ZiSftHS*fcl>nftft CMCC50094 


12 


14 


■ 4 


1 


6 


ft 


^JWcffft CMCC 10104 


18 


20 


10 


12 


1.8 




Sfe&Bfcft ATCC10231 


50 


30 


8 


10 


11 


ii 


«|l«S*fl* ATCC9736 


50 


20 


14 


12 


12 










a 







«Th&|«iltftfifc?&|W»ratls GK-19 £3*ft GK-20 fif£4&. -g-rifcfrfeHLSt 
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<1 1 0>Xft&^&&!k4h#LjL#t£%fo'Z-s} 
<120> ~&&j&$tmftk 
<130>SPI028296 



<160>54 

<170>PatentIn Version2. 1 

<210>1 
<2U>19 
<212>PRT 
<213>/^c/f. ?ij 

<220> 

<221>CHAIN 
<222> (12, 16) 
<223>Xaa=LysiUrg 
<222>(13, 17) 

<223>Xaa=Glyi&Alai&Vali&LeuiUleiU ) he 
<222>(14, 18) 

<22 3>Xaa=G 1 y JU I a#,Va l&Le\x& 1 1 e&Phe 

<222>(15, 19) 

<223>Xaa=Lys^Arg 

<400>1 

Arg Phe Arg Leu Val Arg Arg He Val Leu Ala Xaa Xaa Xaa Xaa 

5 10 15 

Xaa Xaa Xaa Xaa 

<210>2 
<211>23 
<212>PRT 
<213>AX^?iJ 

<220> 

<221>CHAIN 
<222>(12, 16, 20) 
<223>Xaa=LysiUrg • 
<222>(13, 17,21) 

<223>Xaa=Gly4S,AlailValilLeuiS J IleilPhe 
<222> (14, 18,22) 

<223>Xaa=GlyiUlai&Vali&LeuiMle&Phe 

<222> (15,19,23) 

<223>Xaa=LysiUrg 
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<400>2 

Arg Phe Arg Leu Val Arg Arg He Val Leu Ala Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 

<210>3 
<211>19 
<212>PRT 
<213>AX/f ?i] 

<220> 

<221>CHAIN 
<222>(12, 16) 
<223>Xaa=Lysi^Arg 
<222> (13, 17) 

<223>Xaa=Gly^AlaiSlVali< l Leuit J Ilei< i Phe 
<222>(14, 18) 

<2 2 3>Xaa=C 1 y & A 1 a& Va 1 iUeuit, I le&Phe 

<222>(15, 19) 

<223>Xaa=Lys.&Arg 

<400>3 

Arg Phe Lys Leu Val Arg Arg He Val Leu Ala Xaa Xaa Xaa Xaa 

5 10 15 

Xaa Xaa Xaa Xaa 

<210>4 
<2U>23 
<212>PRT 
<213>AX>^?iJ 

<220> 

<221>CHAIN 
<222> (12, 16, 20) 
<223>Xaa=LysiUrg 
<222>(13, 17, 21) 

<2 2 3>Xaa=G 1 yiU 1 a^Va li&LeuiL 1 1 e&Phe 
<222> (14, 18, 22) 

<223>Xaa=GlyiMlai£ValiUeuiUlei&Phe 
<222> (15, 19, 23) 

<223>Xaa=LysiUrg 
<400>4 

Arg Phe Lys Leu Val Arg Arg He Val Leu Ala Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 
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<210>5 
<211>19 
<212>PRT 
<213>^JL^?iJ 

<220> 

<221>CHAIN 
<222>(12, 16) 
<223>Xaa=LysiilArg 
<222> (13, 17) 

< 2 2 3>Xaa=G 1 y& A 1 Va 1 &leu& 1 1 e&Phe 
<222>(14, 18) 

<223>XaaHily&Ala&ValiU*uiUlMK i Phe 
<222> (15, 19) 

<223>Xaa=LysiUrg 
<400>5 

Arg Phe Lys Leu Val Lys Arg He Val Leu Ala Xaa Xaa Xaa Xaa 

5 .10 15 

Xaa Xaa Xaa Xaa 



<210>6 
<211>23 
<212>PRT 
<213>AX/?^i] 

<220> 

<221>CHAIN 
<222>(12, 16,20) 

<223>Xaa=LysiUrg 
<222>(13, 17,21) 

<223>Xaa=GlyiLAlaiiLVal^LeuiLIle^Phe 
<222>(14, 18,22) 

<2 2 3>Xaa=G 1 y*. A 1 ai& Va 1 &Leui& 1 1 e&Phe 

<222>(15, 19,23) 

<223>Xaa=Lysii 4 Arg 

<400>6 

Arg Phe Lys Leu Val Lys Arg He Val Leu Ala Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 

<210>7 
<211>19 
<212>PRT 
<213>AX/5^i] 

<220> 
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<221>CHAIN 
<222> (12, 16) 
<22 3>Xaa=Ly s& Arg 
<222>(13, 17) 

<223>Xaa=Gly&Alai&Vali£LeuiUleitf , he 
<222> (14, 18) 

<2 2 3>Xaa=G 1 yiM 1 aii, Va 1 J&Leu^ 1 1 e&Phe 
<222> (15, 19) 

<223>Xaa=LysiUrg 
<400>7 

Arg Phe Lys Leu Val Lys Lys lie Val Leu Ala Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa 

<210>8 

<211>23 

<212>PRT 

<220> 

<221>CHAIN 
<222>(12, 16, 20) 
<223>Xaa=LysiUrg 
<222> (13, 17,21) 

<223>Xaa=GlyiMlai&ValiaeuiMleitf , he 
<222> (14, 18,22) 

<22 3>Xaa=G lyj^AlajK, Va l&LeuJc, 1 1 ei&Phe 

<222>(15, 19,23) 

<223>Xaa=LysiUrg 

<400>8 

Arg Phe Lys Leu Val Lys Lys He Val Leu Ala Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa - 
20 

<210>9 
<211>19 
<212>PRT 
<213>^Ji/f-?'J 

<220> 

<221>CHAIN 
<222> (1.2, 16) 
<223>Xaa=Lysi^Arg 
<222> (13,17) 

<223>Xaa=GlyiMla&Vali&Leu&IleiU > he 
<222>(14, 18) 




1,7 



<223>Xaa=GlyiUlai&Vali&Leui£lleikPhe 

<222> (15, 19) 

<223>Xaa=Lysj&Arg 

<400>9 

Lys Phe Lys Leu Val Lys Lys He Val Leu Ala Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa 



<210>10 
<211>23 
<212>PRT 
<213>y^X>^?'J 

<220> 

<221>CHAIN 
<222>(12, 16, 20) 
<223>Xaa=Lys&Arg 
<222>(13, 17,21) 

<223>Xaa=Gly^AlaiS,Val^Leu^Ile^Phe 
<222>(14, 18,22) 

<223>Xaa=GlyiMlai&Vali&Leui&IleiU?he 

<222>(15, 19, 23) 

<223>Xaa=LysiUrg 

<400>10 

Lys Phe Lys Leu Val Lys Lys He Val Leu Ala Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 

<210>11 
<211>19 
<212>PRT 
<213>^X^J 

<220> 

<221>CHAIN 
<222>(12, 16) 
<223>Xaa=Lysi&Arg 
<222>(13, 17) 

<223>Xaa=Glyi&Alai&Vali&LeuiUlei&Phe 
<222>(14, 18) 

<22 3>Xaa=G 1 yilA lai&Va l&LeuiU ie&Phe 

<222>(15, 19) 

<223>Xaa=Lysit,Arg 

<400>11 
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Arg Phe Arg Leu Phe Arg Arg He Leu Val Cly Xaa Xaa Xaa Xaa 



Xaa Xaa Xaa Xaa 

<210>12 
<211>23 
<212>PRT 
<213>AX^?i] 

<220> 

<221>CHAIN 
<222>(12, 16,20) 
<223>Xaa=Lys*Arg 
<222> (13, 17,21) 

<2 2 3>Xaa=G 1 y* A 1 a* Va 1 *Leu* 1 1 e*Phe 
<222>(14, 18,22) 

<22 3>Xaa=G ly* A la* Va 1 *Leu* 1 1 e*Phe 

<222> (15, 19, 23) 

<223>Xaa«Lys*Arg 

<400>12 

Arg Phe Arg Leu Phe Arg Arg He Leu Val Gly Xaa Xaa Xaa Xaa 

5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 

<210>13 . 
<211>19 
<212>PRT 
<213»vJi^.?iJ 

<220> 

<221>CHAIN 
<222> (12, 16) 
<22 3>Xaa=Lys*Arg 
<222>(13, 17) 

<22 3>XaaKJ ly*A la* Va l*Leu* 1 1 e*Phe 
<222>(14, 18) 

<2 2 3>Xaa=G 1 y* A 1 a* Va 1 *Leu* 1 1 e*Phe 

<222>(15, 19) 

<223>Xaa=Lys*Arg 

<400>13 

Arg Phe Lys Leu Phe Arg Arg He Leu Val Gly Xaa Xaa Xaa Xaa 



5 



10 



15 



5 



10 



15 



Xaa Xaa .Xaa Xaa 



<210>14 
<211>23 
<212>PRT 



19 




v5 



<220> 

<221>CHAIN 
<222> (12, 16, 20) 
<223>Xaa=Lysi&Arg 
<222>(13, 17, 21) 

<2 2 3>Xaa=G 1 y& A 1 a& Va 1 iUeu*, 1 1 ei&Phe 
<222>(14, 18, 22) 

< 2 2 3>Xa a=G i y&, A 1 ai& Va l&Leu& 1 1 e&Phe 

<222> (15, 19, 23) 

<223>Xaa=LysiUrg 

<400>14 

Arg Phe Lys Leu Phe Arg Arg He Leu Val Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 

<210>15 
<211>19 
<212>PRT 
<213>>^X^?iJ 

<220> 

<221>CHAIN 
<222> (12, 16) 
<223>Xaa=LysiUrg 
<222>(13, 17) 

<2 2 3>Xaa=G lyifc A 1 a^ Va liUe.uifc 1 1 ei&Phe 
<222> (14, 18) 

<2 2 3>Xaa=G 1 yi& A 1 ai&Va l^LeuiS, I le^Phe 

<222> (15, 19) 

<223>Xaa=Lys^Arg 

<400>15 

Arg Phe Lys Leu Phe Lys Arg He Leu Val Gly Xaa Xaa Xaa Xaa 

5 10 15 

Xaa Xaa Xaa Xaa 

<210>16 
<211>23 
<212>PRT 
<213>AX^ ?>J 

<220> 

<221>CHAIN 
<222> (12, 16,20) 
<223>Xaa=Lysi<,Arg 



20 




<222> (13, 17, 21) 

<223>Xaa=Glyi< i Alai« J ValilLeuilIle^Phe 
<222> (14, 18, 22) 

< 2 2 3> Xaa=G 1 y 1 a Va 1 ^ LeuiM 1 ei&Phe 
<222>(15, 19,23) 

<223>Xaa=Lys^Arg 
<400>16 

Arg Phe Lys Leu Phe Lys Arg He Leu Val Gly Xaa Xaa Xaa Xaa 

5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 

20 

<210>17 
<211>19 
<212>PRT 
<213>AX^?iJ 

<220> 

<221>CHAIN 
<222>(12, 16) 

<223>Xaa=LysiUrg 
<222>(13, 17) 

<223>XaaKfly&AlaiMaljfcLeujK i IlejK 1 Phe 
<222> (14, 18) 

<223>Xaa^lyiUla*YaljUeui< I IlejK I Phe 
<222>(15, 19) 

<223>Xaa=LysiUrg 
<400>17 

Arg Phe Lys Leu Phe Lys Lys lie Leu Val Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa 

<210>18 
<211>23 
<212>PRT 
<213>/^X/f-?iJ 

<220> 

<221>CHAIN 

<222>(12, 16,20) 

<223>Xaa=LysiUrg 
<222> (13, 17,21) 

<223>Xaa=GlyilAlai< J Val^,Leu^Ile^Phe 
<222> (14, 18,22) 

<22 3>Xaa=G lyiUlajfcVa 1 jfcLeujfc I le&Phe 
<222> (15, 19, 23) 

<223>Xaa=Lys^Arg 



21 




<400>18 

Arg Phe Lys Leu Phe Lys Lys lie Leu Val Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 

<210>19 
<211>19 
<212>PRT 
<213>AX^iJ 

<220> 

<221>CHAIN 
<222> (12, 16) 

<223>Xaa=LysiUrg 
<222> (13, 17) 

<223>Xaa=Gly^ ) Ala^ValilLeu^Ile^ ) Phe 
<222> (14, 18) 

<223>Xaa=GlyiUlailVa lJtUeu&I lei&Phe 

<222>(15, 19) 

<223>Xaa=Lysi^Arg 

<400>19 

Lys Phe Lys Leu Phe Lys Lys He Leu Val Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa 



<210>20 
<211>23 
<212>PRT 
<213>Ai#?i] 

<220> 

<221>CHAIN 
<222> (12, 16, 20) 

<223>Xaa=LysiiUrg 
<222> (13, 17, 21) 

<223>Xaa=Gly&AlaifcVali£Leui&Ilei&Phe 
<222>(14, 18, 22) 

<223>Xaa=Gly&AlaifcVa-l&LeuiUle.&Phe 
<222>(15, 19, 23) 

<223>Xaa=Lys^Arg 
<400>20 

Lys Phe Lys Leu Phe Lys Lys lie Leu Val Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 



22 



20 



<210>21 
<211>19 
<212>PRT 
<213>^JL/f.?iJ 

<220> 

<221>CHAIN 
<222> (12, 16) 

<223>Xaa=Lysi5Urg 
<222>(13, 17) 

<223>Xaa=Gly^Ala^ValilLeui( 4 IleilPhe 
<222> (14, 18) 

<223>Xaa=GlyiMlai&Vali&LeuiUlei&Phe 
<222> (15, 19) 

<223>Xaa=LysiUrg 
<400>21 

Arg Phe Arg Gly Val Arg Arg lie Leu Val Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa 

<210>22 
<211>23 
<212>PRT 
<213>Ai# ?i] 

<220> 

<221>CHAIN 
<222> (12, 16, 20) 
<223>Xaa=Lysi5Urg 
<222> (13, 17, 21) 

<22 3>Xaa=G 1 yiSU 1 ail Va l&Le\i& 1 1 ei&Phe 
<222>(14, 18, 22) 

<223>Xaa=Gly^AlaJlValilLeuilIle^Phe 

<222> (15, 19, 23) 

<223>Xaa=Lys^Arg 

<400>22 

Arg Phe Arg Gly Val Arg Arg He Leu Val Gly Xaa Xaa Xaa Xaa 
5 ' 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 



<210>23 
<211>19 
<212>PRT 
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<220> 

<221>CHAIN 
<222> (12, 16) 
<223>Xaa=Lys^Arg 
<222>(13, 17) 

<2 2 3>Xaa=G 1 yjK, A 1 aiL Va 1 &Leu& 1 1 e&Phe 
<222>(14, 18) 

<2 2 3>Xaa=G 1 yisU 1 ail Va liUeuifc 1 1 e&Phe 

<222> (15, 19) 

<223>Xaa=LysiUrg 

<400>23 

Arg Phe Arg Gly Val Lys Arg lie Leu Val Gly Xaa Xaa Xaa Xaa 

5 10 15 

Xaa Xaa Xaa Xaa 



<210>24 
<2U>23 
<212>PRT 
<213>AX#?i] 

<220> 

<221>CHAIN 
<222>(12, 16,20) 
<223>Xaa=Lys^Arg 
<222> (13, 17,21) 

<223>Xaa=GlyiUlai&Vali&Leui&Iletoe 
<222> (14, 18, 22) 

<2 2 3>Xaa=G lyi!U 1 ai& Va li&LeuiM leiSLPhe 

<222> (15, 19, 23) 

<223>Xaa=Lysi5Urg 

<400>24 

Arg Phe Arg Gly Val Lys Arg He Leu Val Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 

<210>25 
<211>19 
<212>PRT 
<213>AJ^?i] 

<220> 

<221>CHAIN 
<222> (12, 16) 
<223>Xaa=LysiUrg 
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<222> (13, 17) 

<223>Xaa=Gly&AlaJ&Vali&LeuiUleiU , he 
<222>(14, 18) 

<223>Xaa=Glyi&Alai£Vali&LeuiUleiU > he 
<222>(15, 19) 

<223>Xaa=Lys^Arg 
<400>25 

Arg Phe Arg Gly Val Lys Lys He Leu Val Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa 

<210>26 
<211>23 
<212>PRT 
<213>AX#?i] 

<220> 

<221>CHAIN 
<222> (12, 16, 20) 
<22 3>Xaa=LysiUrg 
<222> (13, 17, 21) 

<22 3>Xaa=G 1 yjfc A 1 a& Va 1 &Leui& 1 1 ei&Phe 
<222> (14, 18, 22) 

<2 2 3>Xaa=G 1 y 1 a& Va 1 &Leui£ 1 1 e&Phe 
<222> (15, 19, 23) 

<223>Xaa=Lys^Arg 
<400>26 

Arg Phe Arg Gly Val Lys Lys He Leu Val Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 

<210>27 
<211>19 
<212>PRT 

<220> 

<221>CHAIN 
<222> (12, 16) 
<223>Xaa=LysiUrg 
<222>(13, 17) 

<223>Xaa=Gly^Ala^.ValilLeu^IleilPhe 
<222> (14, 18) 

<223>Xaa=Gly^AlaiS J Vali<.Leuit < IleJt < Phe 

<222> (15, 19) 

<223>Xaa=LysiUrg 
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<400>27 

Lys Phe Arg Gly Val Lys Lys He Leu Val Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa 

<210>28 
<211>23 
<212>PRT 
<213»vX>f-?'J 

<220> 

<221>CHAIN 
<222> (12, 16,20) 
<223>Xaa=LysiUrg 
<222> (13, 17,21) 

<223>Xaa=GlyiMlai&Vali&Leui<Jle.&Phe 
<222> (14, 18,22) 

<223>Xaa=GlyilAlailVal^Leuii i Ilei< J Phe 

<222> (15, 19,23) 

<223>Xaa=LysiLArg 

<400>28 

Lys Phe Arg Gly Val Lys Lys He Leu Val Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 

<210>29 
<211>19 
<212>PRT 

<213>AXyfflJ 

<220> 

<221>CHAIN 
<222> (12, 16) 

<22 3>Xaa=Lysi&Urg 
<222> (13, 17) 

<22 3>Xaa=G ly^ A laiSlVa i $,Leu& 1 1 ei&Phe 
<222> (14, 18) 

<22 3>Xaa=G ly&Ala&Va li&Leuil I le&Phe 

<222> (15, 19) 

<223>Xaa=LysiUrg 

<400>29 

Arg Trp Arg He Gly Arg Arg He Val Leu Ala Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa 
<210>30 
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<211>23 
<212>PRT 

<220> 

<221>CHAIN 
<222> (12, 16, 20) 
<223>Xaa=Lys&Arg 
<222>(13, 17, 21) 

<223>Xaa=Gly^Ala^Val^LeuilIleilPhe 
<222>(14, 18, 22) 

< 2 2 3>Xaa=G 1 y& A 1 ait. Va 1 &Leui& 1 1 ei&Phe 

<222> (15, 19, 23) 

<223>Xaa=LysiUrg 

<400>30 

Arg Trp Arg He Gly Arg Arg lie Val Leu Ala Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 



<210>31 
<211>19 
<212>PRT 
<213>Aje./j.?iJ 

<220> 

<221>CHAIN 
<222> (12, 16) 
<223>Xaa=Lysi^Arg 
<222> (13, 17) 

<223>Xaa-<}lyjMlajfcVal4Ueu4UlejK,Phe 
<222> (14, 18) 

<2 2 3>Xaa=G lyiU 1 a*,Va 1 jfcLeuil I le&Phe 

<222>(15, 19) 

<223>Xaa=Lys^Arg 

<400>31 

Arg Trp Arg He Gly Lys Lys He Val Leu Ala Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa 

<210>32 
<211>23 
<212>PRT 
<213>AX^?iJ 

<220> 
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<221>CHAIN 
<222> (12, 16,20) 
<223>Xaa=Lysii l Arg 
<222>(13, 17,21) 

<223>Xaa=Glyi&Alai&Vali^LeuiMlei&Phe 
<222>(14, 18, 22) 

<223>Xaa=Gly^ J Ala^Valil < LeuiiLliei( 4 Phe 

<222>(15, 19, 23) 

<223>Xaa=LysiUrg 

<400>32 

Arg Trp Arg He Gly Lys Lys He Val Leu Ala Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 

<210>33 
<211>19 
<212>PRT 
<213> AX/HO 

<220> 

<221>CHAIN 
<222> (12, 16) 

<223>Xaa=LysiUrg 
<222>(13, 17) 

<223>Xaa=GlyiMlai?Ua l^LeuiM le&Phe 
<222> (14, 18) 

<223>Xaa=GlyiilAla^Val^Leu^Ilei< 4 Phe 

<222>(15, 19) 

<223>Xaa=LysiUrg 

<400>33 

Lys Trp Arg He Gly Lys Lys He Val Leu Ala Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa 

<210>34 
<211>23 
<212>PRT 
<213>Ai^?iJ 

<220> 

<221>CHAIN 
<222>(12, 16,20) 
<223>Xaa=Lysi&Arg 
<222>(13,17,21) 

<223>Xaa^)lyi&Alaj&Vali&Leui&Ilei<,Phe 
<222> (14, 18, 22) 
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<223>Xaa=Gly^Ala^ValilLeu^.Ile^Phe 

<222>(15, 19, 23) 

<223>Xaa=LysiUrg 



<400>34 

Lys Trp Arg He Gly Lys Lys He Yal Leu Ala Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 

<210>35 
<211>19 
<212>PRT 
<213>/.X><f?iJ 

<220> 

<221>CHAIN 
<222>(12, 16) 
<223>Xaa=Lys^Arg 
<222>(13, 17) 

<22 3>Xaa=G 1 yiU 1 ai&Va 1 iUeuiS, 1 1 e&Phe 
<222>(14, 18) 

<223>Xaa=GlyilAlailValilLeui< 4 Ile^Phe 
<222> (15, 19) 

<223>Xaa=LysiUrg 
<400>35 

Lys Trp Lys He Gly Lys Lys He Val Leu Ala Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa 

<210>36 
<211>23 
<212>PRT 

<220> 

<221>CHAIN 
<222> (12, 16,20) 
<223>Xaa=Lys4« i Arg 
<222>(13, 17,21) 

<22 3>Xaa=G lyiLA 1 ail Va 1 iLLeuii, 1 1 eiiLPhe 
<222>(14, 18,22) 

<22 3>Xaa=G 1 yiU 1 ai&Va 1 isUeui& 1 1 ei&Phe 

<222> (15, 19, 23) 

<223>Xaa=LysiUrg 

<400>36 

Lys Trp Lys He Gly Lys Lys He Val Leu Ala Xaa Xaa Xaa Xaa 

5 10 15 
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Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 

<210>37 
<211>19 
<212>PRT 
<213>AX^?»J 

<220> 

<221>CHAIN 
<222> (12, 16) 
<223>Xaa=Lysi^Arg 
<222>(13, 17) 

<223>Xaa=Gly^Ala^Val^Leui?,IleiLPhe 
<222> (14, 18) 

<223>Xaa=Gly^Ala^,Val^Leu^Ileil J Phe 

<222>(15, 19) 

<223>Xaa=LysiUrg 

<400>37 

Arg Trp Arg Leu Phe Arg Arg He Gly He Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa 

<210>38 
<211>23 
<212>PRT 

<213>AXyf-?lJ 

<220> 

<221>CHAIN 
<222> (12,16,20) 
<223>Xaa=LysiUrg 
<222> (13, 17,21) 

<2 2 3>Xaa=G ly&A lai&Va 1 &Leui& 1 1 e&Phe 
<222> (14, 18,22) 

<223>Xaa=Gly^AlailValilLeuilIle^.Phe 

<222>(15, 19,23) 

<223>Xaa=LysiUrg 

<400>38 

Arg Trp Arg Leu Phe Arg Arg He Gly He Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 

<210>39 
<211>19 
<212>PRT 
<213>AX^?>] 
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<220> 

<221>CHAIN 
<222>(12, 16) 
<223>Xaa=Lys.&Arg 
<222> (13, 17) 

<2 2 3>Xaa=G 1 y & A 1 a & Va 1 &Lqu& 1 1 e&Phe 
<222> (14, 18) 

<22 3>Xaa=G 1 y^A I a&Va 1 <&Leu& 1 1 e&Phe 

<222>(15, 19) 

<223>Xaa=LysiiLArg 

<400>39 

Arg Trp Arg Leu Phe Lys Arg He Gly He Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa 

<210>40 
<211>23 
<212>PRT 
<213>^X^?>] 

<220> 

<221>CHAIN 
<222X12.16.20) 
<223>Xaa=LysiS,Arg 
<222>(13,17,21) 

<2 2 3>Xaa=G 1 yiU 1 ai&Va 1 iLLeuiL I lei&Phe 
<222> (14, 18, 22) 

<223>Xaa=Gly&Ala&ValiUeui&nei&,Phe 

<222>(15, 19, 23) 

<223>Xaa=Lysi&Arg 

<400>40 

Arg Trp Arg Leu Phe Lys Arg He Gly He Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 

<210>41 
<2U>19 
<212>PRT 
<213>>^X/f 

<220> 

<221>CHAIN 
<222> (12, 16) 
<223>Xaa=Lys&Arg 
<222> (1 3, 1 7) 

<22 3>Xaa=G 1 y& A la&Va liLLeuil I le&Phe 
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<222> (14, 18) 

<22 3>Xaa=G 1 yiU 1 ai&Va lJ&Leuil 1 1 e&Phe 

<222> (15, 19) 

<223>Xaa=LysiUrg 

<400>41 

Arg Trp Arg Leu Phe Lys Lys He Cly He Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa 

<210>42 
<211>23 
<212>PRT 

<213>/vXyM 

<220> 

<221>CHAIN 
<222>(12, 16, 20) 

<223>Xaa=LysJUrg 
<222>(13, 17, 21) 

<22 3>Xaa=G 1 yiU 1 ail Va 1 M.Leu£. I le&Phe 
<222>(14, 18, 22) 

< 22 3>Xa a=G 1 y& A 1 a& Va 1 £,LeuiR. 1 1 ei&Phe 

<222>(15, 19, 23) 

<223>Xaa=LysiUrg 

<400>42 

Arg Trp Arg Leu Phe Lys Lys He Gly He Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 

<210>43 
<211>19 
<212>PRT 
<213>/vX#?>) 

<220> 

<221>CHAIN 
<222> (12. 16) 
<223>Xaa=LysiUrg 
<222> (13, 17) 

<223>Xaa=Glyii i Al ail Va 1 ilLeui& 1 1 ei&Phe 
<222> (14, 18) 

<223>Xaa=Glyic 4 Alai< 4 ValilLeuit 1 IleilPhe 

<222>(15, 19) 

<223>Xaa=LysiUrg 

<400>43 

Arg Trp Lys Leu Phe Lys Lys He Gly He Gly Xaa Xaa Xaa Xaa 
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5 10 15 

Xaa Xaa Xaa Xaa 



<210>44 
<2U>23 
<212>PRT 
<213>Axyf?iJ 

<220> 

<221>CHAIN 
<222>(12, 16,20) 
<223>Xaa=LysiUrg 
<222>(13, 17, 21) 

< 2 2 3>Xaa=G 1 y& A 1 aiit, Va 1 &Leui& 1 1 ei&Phe 
<222>(14, 18, 22) 

<223>Xaa=Gly&Alai&ValisUeui&nei&Phe 

<222> (15, 19, 23) 

<223>Xaa=Lysi<,Arg 

<400>44 

Arg Trp Lys Leu Phe Lys Lys He Cly He Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 

<210>45 
<211>19 
<212>PRT 
<213>Ai/f-?i] 

<220> 

<221>CHAIN 
<222>(12, 16) 
<223>Xaa=Lysi&Arg 
<222>(13, 17) 

<22 3>Xaa=G lyiLA la^Va l^Leuis^I lei^Phe 
<222>(14, 18) 

<22 3>Xaa=Gly^AlaislVa li&LeuiU lei&Phe 

<222> (15, 19) 

<223>Xaa=LysiUrg 

<400>45 

Lys Trp Lys Leu Phe Lys Lys He Gly He Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa 

<210>46 
<211>23 
<212>PRT 
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<213>^wJLy^?'J 



<220> 

<221>CHAIN 
<222>(12,16,20) 
<223>Xaa=Lys^Arg 
<222>(13, 17, 21) 

<22 3>Xaa=G 1 y& Al a&Va li&Leui& 1 1 e&Phe 
<222>(14, 18, 22) 

<22 3>Xaa=G 1 yiUl a&Va l&Leuil I lei&Phe 

<222>(15, 19, 23) 

<223>Xaa=Lysi&Arg 

<400>46 

Lys Trp Lys Leu Phe Lys Lys He Gly He Gly Xaa Xaa Xaa Xaa 

Xaa Xaa Xaa Xaa 

5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 

20 

<210>47 
<211>19 
<212>PRT 
<213>y^JL#?') 

<220> 

<221>CHAIN 
<222>(12, 16) 
<223>Xaa=LysiUrg 
<222>(13, 17) 

<22 3>Xaa=GlyiilAlaiii J Va liLLeuill lei^Phe 
<222> (14, 18) 

<2 2 3>Xaa-G 1 y iU la&Va li&Leuit, I lei&Phe 

<222> (15, 19) 

<223>Xaa=LysiUrg 

<400>47 

Arg Phe Arg Val He Arg Arg He Leu Val Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa 

<210>48 
<211>23 
<212>PRT 
<213>AX#?»J 

<220> 

<221>CHAIN 
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#0 



<222>(12, 16, 20) . 
<223>Xaa=Lys^Arg 
<222>(13, 17, 21) 

<223>Xaa=Glyit 1 AlailVal^Leu^IleilPhe 
<222>(14,18,22) 

<223>Xaa=Gly^Ala^,Val^LeuilIle^Phe 

<222>(15, 19, 23) 

<223>Xaa=LysiUrg 

<400>48 

Arg Phe Arg Val He Arg Arg He Leu Val Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 

<210>49 
<211>19 
<212>PRT 
<213»wX^?"J 



<220> 

<221>CHAIN 
<222>(12,16) 
<223>Xaa=LysiUrg 
<222>(13, 17) 

<2 2 3>Xaa=G 1 yi^A la^Va lil.Leu^ I lei^Phe 
<222> (14, 18) 

<2 2 3>Xaa=G 1 y& A 1 a & Va 1 iUeuifc 1 1 ei&Phe 

<222>(15, 19) 

<223>Xaa=LysiUrg 

<400>49 

Arg Phe Arg Val He Arg Lys He Leu Val Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa 



<210>50 
<211>23 
<212>PRT 
<213>/^L#?<] 

<220> 

<221>CHAIN 
<222>(12, 16, 20) 

<223>Xaa=LysiUrg 
<222>(13, 17, 21) 

<223>Xaa=Glyi( ) Alai< 1 Va l&LeuiU leilPhe 
<222>(14, li, 22) 

<22 3>Xaa=G ly^,A 1 aifcVa l&Leu* 1 1 e&Phe 
<222>(15,19, 23) 
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<223>Xaa=LysiUrg 



<400>50 

Arg Phe Arg Val He Arg Lys He Leu Val Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 

<210>51 
<211>19 
<212>PRT 

<220> 

<221>CHAIN 
<222> (12, 16) 
<223>Xaa=LysilArg 
<222>(13,17) 

<223>Xaa=GlyiS i Alai<.Valic.Leu^Ile^Phe 
<222> (14, 18) 

<223>Xaa=GlyilAlailVal^Leu^IleiLPhe 
<222> (15, 19) 

<223>Xaa=LysiUrg 
<400>51 

Arg Phe Arg Val He Lys Lys He Leu Val Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa 

<210>52 
<211>23 
<212>PRT 
<213>AX^?iJ 

<220> 

<221>CHAIN 
<222> (12, 16, 20) 
<223>Xaa=LysiUrg 
<222>(13, 17, 21) 

<223>Xaa=Glyi&Alai&Vali&LeuikIleiU > he 
<222> (14, 18,22) 

<223>Xaa=Glyi&Alai&Vali&LeuiUle.&Phe 

<222>(15, 19, 23) 

<223>Xaa=Lys^Arg 

<400>52 

Arg Phe Arg Val He Lys Lys He Leu Val Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 
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<210>53 
<211>19 
<212>PRT 
<213>/vX^?'J 

<220> 

<221>CHAIN 
<222>(12, 16) 
<223>Xaa=LysiUrg 
<222>(13, 17) 

<22 3>Xaa=G 1 yM, A 1 a.&Va 1 &Leu& I le^Phe 
<222> (14, 18) 

<22 3>Xaa=G 1 yiS.Alai&,Va li&Leui& I le&Phe 

<222>(15,19) 

<223>Xaa=Lysi<,Arg 

<400>53 

Lys Phe Lys Val He Lys Lys He Leu Val Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa 

<210>54 
<211>23 
<212>PRT 
<213>Ai/f-?'J 

<220> 

<221>CHAIN 
<222>(12, 16, 20) 
<223>Xaa=Lys^Arg 
<222>(13, 17,21) 

<22 3>Xaa=GlyiUla.&Va li&LeuiU le&Phe 
<222>(14, 18, 22) 

<2 2 3>Xaa=G 1 yi& A 1 ai&Va 1 iLLeuit, 1 1 e&Phe 

<222>(15, 19,23) 

<223>Xaa=Lys&Arg 

<400>54 

Lys Phe Lys Val He Lys Lys He Leu Val Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 
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